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PENICILLIN 


MOLD     CULTURES     DEVELOPED     AT     THE      NORTHERN     REGIONAL     RESEARCH 
LABORATORY      USED     FOR      THE      COMMERCIAL      PRODUCTION     OF      PENICILLIN 


NORTHERN     REGIONAL      RESEARCH      LABORATORY 


1941 — 45 


PENICILLIUM     NOTATUM 
NRRL      1249.  B2 1 

SURFACE       F 


PENICILLIUM     NOTATUM 
NRRL      832 

SUBMERGEO       PRODUCTION 


PENICILLIUM     CHRYSOGENUM 
NRRL      1951. B25 

SUBMERGED  '  OR   SURFACE   PRODUCTION 


PENICILLIN      PRODUCTION      FOR      1945 
RAW      MATERIALS 


I 


LACTOSE      (MILK      SUGAR) 


5.000.000      LBS 


CORN      STEEP     LIQUOR 

12,000,000       LBS 


PURE       CULTURE 
FERMENTATION 


PROCESSING 


MOLD      GROWTH      (NRRL      1951. B25) 


SUBMERGED       CULTURE 
ARGE      TANK 


COMMERCIAL     GRADE     PENICILLIN 

4,000      BILLION       UNITS 
(ENOUGH       FOR     4,000,000       HOSPITAL       CASES.) 
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BATTER     PROCESS     FOR 
STARCH     AND     GLUTEN 

NORTHERN      REGIONAL      RESEARCH      LABORATORY    .         1943  —  44 


I 


WHEAT     FLOUR 


BATTER     OR      THIN      DOUGH 


TEAR   APART    IN 
ADDITIONAL     WATER 


SEPARATE    ON 
MECHANICAL     SCREEN 


THROUGH  SCREEN 

STARCH     SLURRY 


TABLING    OR 
CENTRIFUGING 


ACID    CONVERSION 


FERMENTATION 


WATER 


OVER    SCREEN 

WET      GLUTEN 


WHEAT      BY-PRODUCT      WHEAT 
STARCH        MOLASSES         SUGAR 

(DEXTROSE) 


WHEAT 

INDUSTRIAL 

UNDENATURED 

DENATURED 

SIRUP 

ALCOHOL 

DRY 

DRY 

GLUTEN 

GLUTEN 
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WET    MILLING     OF     WHEAT 

NORTHERN      REGIONAL      RESEARCH      LABORATORY     -  1942-43 


m 


WHEAT 


STEEP     WATER 


EVAPORATION 


STEEP 
LIQUOR 


OVER     SCREES 


DEWATERING 


STEEPING    WITH 
ACID     AND 


STEEPED     WHEAT 


MILLING      THROUGH        BUHRSTONES 


SCREENING     ON    26    MESH    WIRE     SCREEN 


COARSE 
FIBER 


FINE 
FIBER 


■ 


DR1  NG 


'■•.••  ■ 


GLUTEN     FEED 


OVER     SCREEN 


FILTER     PRESSING 


GLUTEN 
SLURRY 


ALTERING     OR 
CENTRIFUG1NG 


PROCESS     WATER 


THROUGH    SCREEN ' 

■■-.         1 

SCREENING    ON    163 

MESH    BOLTING     SILK 


STARCH 
SLURRY 


FILTERING    OR 
'-UGING 


1 


STARCH 


THROUGH    SCREEN 
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NOREPLAST 


AGRICULTURAL -RESIDUE    MOLDING    COMPOUNDS    OF    ONE-HALF    NORMAL    PHENOLIC    RESIN    CONTENT 

NORTHERN      REGIONAL      RESEARCH      LABORATORY  1941-45 


1 


AGRICULTURAL-RESIDUE  FLOUR:  MAY  BE  FROM  CORNCOBS,  FLAX  SHIVES,  RICE  HULLS, 
PEANUT  HULLS,  CORN  STOVER,  HEMP  HURDS,  WHEAT  STRAW  OR  ANY  OTHER  SIMILAR  Rf 


50% 


COMPOUNDS  WITH  ORGANIC  PLASTICIZERS  AND  PHENOLIC  RESINS 


COMPOUNDS  WITH  INORGANIC   EXTENDERS  AND   PHENOLIC  RESINS 


• 


COMMERCIAL  V1NS0L                            WATER-  VINSOL 

LIQUID  PHENOLIC  SOAP                       PRECIPITATED  PLASTICIZER 

RESIN  PLASTICIZER  ■    PHENOLIC    RESIN 

25%  25%                              25%  -    25% 


COMMERCIAL  PRECIPITATED 
POWDERED  CHALK 

PHENOLIC    RESIN 

25%  25% 


IRON  DIATOMACEOUS 

OXIDE  EARTH      ' 


PROCESSING  OPERATIONS 


n 

g£- 

51 

l/i .  A  AT" 

« 


PRODUCTS 

-PHYSICAL  PROPERTIES- 
FLEXURAL   STRENGTH  TENSILE  STRENGTH 


SPECIFICATIONS.  GENERAL  PURPOSE  PHENOLICS  9,000  PSI.   MIN. 

CORNCOB,  VINSOL   PLASTICIZED  13,100  PS.I    MIN 

CORNCOB,  CHALK  EXTENDED  12,300  PS.I.  MIN. 

FLAX  SHIVE,  VINSOL  PLASTICIZED  9,640  PSI.  MIN. 

RICE  HULL.  CHALK   EXTENDED  10.860  PSI  MIN. 


7000  PS.I.  MIN 

9,7  I  0  PSL  MIN. 

9,440  PS.I  MIN 

8.200  PSI.  MIN. 

7140  PSI  MIN 


IMPACT 
0.24 

0.18   FT-L3 
0.22   FT- LB. 
O20  FT- LB.  MIN. 
026  FT- LB.  MIN. 


054%  WAV 
0.43%  MAX. 
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NORELAC 


NORTHERN      REGIONAL      RESEARCH      LABORATORY 


1942-43 


m 


METHYL     ESTERS 

100     LBS 


SOYBEAN    OIL 

.100      LBS. 


METHANOL 


1 


GLYCERINE 

10.5     LBS. 


r 


MONOMERIC    ESTERS 


POLYMERIZATION 


POLYMERIZED     ESTERS 


DISTILLATION 


POLYMERIC   ESTERS 


NORELAC      SOLVENTS 

A  ALCOHOLS 

I   PROPYL  ALCOHOLS 
2.  BUTYL  ALCOHOLS 
3  AMYL  ALCOHOLS 

B.  ABOVE  ALCOHOLS  WITH 

1.  TOLUENE 

2.  VMP     NAPHTHA 

3    MINERAL    SPIRITS 
4.   XYLENE 


|«BI 


NORELAC     SOLUTION 


ETHYLENE     DIAMINE 


ACTUAL      USES 

HEAT -SEALING      MATERIAL 

1  SPOTTING    BOTTLE- CAP    LINERS 

2  SEALING    FOOD    PACKAGES 


POTENTIAL     USES 

I    MOISTURE-PROOF    COATINGS 
2.  LACQUER -TYPE    COATINGS 

3  VARNISHES 

4  ENAMELS  ,  PAINTS 

5  LAMINATIONS 

6.  HOT-MELT     APPLICATJONS 
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NORESEAL 

A    CORK     SUBSTITUTE    FOR     USE     IN     THE 
BEVERAGE    AND    FOOD    INDUSTRIES 

NORTHERN      REGIONAL      RESEARCH      LABORATORY  1942-44 


HIDE     GLUE 


INVERT    SUGAR 


PEANUT-SHELL     PITH 


1 


PARAFORMALDEHYDE 


MIXED     WITH     WATER 
TO     THICK     AERATED      PASTE 


PILOT     PLANT     FOR     MAKING 
AND    DRYING    SHEET    NORESEAL 


PILOT    PLANT     FOR     DISPENSING 

NORESEAL    DIRECTLY    INTO 

CROWNS    AND    DRYING 


• 


NORESEAL-LINED 
CROWN 


SHEETED 
NORESEAL 


IOOI 

"SPOT" 
MATERIAL 


NORESEAL-LINED 
CROWN 


FINISHED 
CROWN    SEAL 
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MES0-2,3-BUTYLENE     GLYCOL 


NORTHERN      REGIONAL      RESEARCH      LABORATORY 


S    ' 


CORN 

I     BUSHEL 


» , 

V* 

$ 

i* 

ir\ 

>i 

v. 

PURE     CULTURE 


CONDENSATE 


DISTILLATION 


3 


I90-PR00F     ALCOHOL 


0.15     GALLONS 


-OR- 


MIX1NG     WITH     WATER     AND     ACID 


CONTINUOUS     COOKING     WITH     STEAM 


NEUTRALIZING     WITH     CALCIUM      CARBONATE 


PURE- CULTURE     FERMENTATION 


EVAPORATION 


VAPOR 

I 


DISTlLi 


V 


2,3-BUTYLENE     GLYCOL 


1942-44 


WHE^T 

I     BUSHEL 


EVAPORATOR 


SIRUP 


STEAM     STRIPPING 


RESIDUE 


DRIED     RESIDUE 

20    "OUNOS 


10 
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BY-PRODUCT    FEED    FROM    PENICILLIN    WASTES 
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1944-45 


MOLD     MYCELIUM 


PENICILLIN     WASTE     LIQUOR 


Evaporate     to 
sirupy    consistency 


PROTEIN     AND     VITAMIN 
CONCENTRATE 


PROTEIN 

RIBOFLAVIN 

NIACIN 

PYRIDOXIN 

THIAMINE 


30  PER      CENT 

25-30  PARTS     PER  MILLION 

ISO- ISO  PARTS     PER  MILLION 

40-   50  PARTS     PER  MILLION 

3-      4  PARTS     PER  MILLION 


PANTOTHENIC      ACID     350-400    PARTS     PER     MILLION 
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ZEIN     TEXTILE    FIBER 

NORTHERN      REGIONAL      RESEARCH      LABORATORY  1944-45 


S> 


OIL 


XANTHOPHYLL     OIL 


FIBER  -  SPINNING     UNIT 


CORN 

WET -MILLING    PROCESS 


GLUTEN 

ALCOHOL     EXTRACTION 


i 


ZEIN 


ZEIN 

DISPERSED    IN     AQUEOUS 


-T3 

STARCH 


GLUTEN     RESIDUE 


FIBER     STRETCHING  EXTRUSION     THROUGH     SPINNERET 


FIBER     DRIER 


FIBER     CONING 


DYED     FIBERS 
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RIBOFLAVIN     CONCENTRATES 


NORTHERN       REGIONAL       RESEARCH      LABORATORY 


MINERAL     SALTS 

SUPPLYING 
POTASSIUM  MAGNESIUM 

PHOSPHATE  COPPER 


1 


NUTRIENT      SOLUTION 

SUGAR  400     PER     CENT 

UREA  020    PER    CENT 

PROTEIN     HYOROLYSATE  0  15    PER    CENT 


DEMORALIZATION 
TO     REMOVE    IRON 


PURE -CULTURE 
FERMENTATION 


EVAPORATION 


1 


RIBOFLAVIN      CONCENTRATE 

40     MILLIGRAMS     PER     GRAM 


1944-45 


CULTURE 

CANDIDA     FLARERI 
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STARCH     SPONGE 


NORTHERN      REGIONAL      RESEARCH      LABORATORY  1944  -  45 


5-10%    STARCH     PASTE 
FROZEN     AT     0°  TO    -I5°C 


WATER  PRESSED  OUT 


RESULTING  SPONGE  DRIED 


;RY  COARSE  SPONGE 


SHREDDED 
USED  LIKE  COCONUT 
OR  SHREDDED  NUTS 


SPONGE  MADE  ON 
GAUZE  BACK  ,  ROLLED 


■a 


KB 


VANILLA  CREAM 
WITH  SHREDS  IN 
FONDANT     CENTER 


DRY     FINE    SPONGE 


MEDICATED    SPONGE 

for    use    as    an    absorbable 

oressing  in   Wounds 


DRESSING 

FOR  '  USE     ON     BURNS 
ANO    SURFACE    WOUNDS   -• 


TEXTURE 
IMPROVER 

FOR     FOOD     PRODUCTS 


A  CHOCOLATE 

WITH  CRUNCHY 

SPONGE  CENTER 
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IMPROVED     DRYING     OIL     FROM     SOYBEANS 


NORTHERN      REGIONAL      RESEARCH       LABORATORY 


1944-45 


SOYBEAN     OIL 


GRADES 

CHARACTERISTICS 

"alkali    REFINED 

_SPECIAL     DEGLMMED 

COLOR                     6 

VISCOSITY               A 

CONJUGATION         0% 

■'  ■ 

r 

PIGMENTS 
■DRIERS. 


PAINTS 


i£ 


CATALYST 

ITO-C.    NICKEL    SALTS    +    SPECIAL 
CARBON     BLACKS.     ALSO     EFFECTIVE 
ON     UNSEED     AND     OTHER     SIMILAR 
VEGETABLE     OILS 


CONJUGATED 
SOYBEAN     OIL 


CHARACTERISTICS- 


DRYING     TIME 


COLOR  A 

VISCOSITY  B 

CONJUGATION         25-34% 


PIGMENTS 

DRIERS 

FLATTING    AGENTS 


PAINTS 

DRYING    TIME    3-6   HRS. 


SANDERSON.SET-TO-TOUCH    METER 

1.     SOYBEAN     OIL     PAINT                        10  HRS. 

2  S3  CONJUGATED    SOYBEAN    PAINT   4-6  HRS 

1 ' 

, 

L 

2 

" 

3 

^H_, 

4. 

DIRT     COLLECTION 

OUT-DOOR     EXPOSURE,    5     WEEKS 
PAINT       FILM         I.    S0Y8EAN     COL    PAINT     3.    CONJUGATED    SOYBEAN     PAINT,    WITHOUT     LIME  PAINT       FILM 

2    LINSEED      OIL     PAINT     4.    CONJUGATED    SOYBEAN    PAINT.    WITH     LIME 
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SACCHARIFICATION     OF     AGRICULTURAL     RESIDUES 

A      CONTINUOUS     PROCESS 
NORTHERN      REGIONAL      RESEARCH      LABORATORY  1943  —  44 


OR 


CORNCOBS 

3  3     TONS  — CRUSHED    £ 


COTTONSEED     HULLS 


"  .  -r      " 


EVAPORATION 


■ 


MOTHER 


LIQUOR 


w 


SOILING    4.5%     SULFURIC     ACID 


XYLOSE 

1,600    LBS.— 15%    SOLUTION 


CLOSTRIDIUM     ACETOBUTYLICUM 
FERMENTATION 


I 


RESIDUE 


DEXTROSE 

2,000    LSS. 
10%    SOLUTION 


YEAST 

FERMENTATION 

| 


LIGNIN 


PLASTICS 


*•»■«■        itf 

JsxZk 


FURFURAL    CRYSTALLINE   XYLOSE   BUTANOL    ACETONE   ETHANOL   ETHANOL 


700     LBS 


107    GAL.  55    GAL  ■  18     GAL    •  133     GAL 
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SOUTHERN  REGIONAL  RESEARCH  LABORATORY,  New  Orleans,  La. 


SOUTHERN  REGIONAL  AREA 
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COMMODITIES 
STUDIED 

Cotton 

Sweetpotatoes 
Peanuts 
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SOUTHERN    REGIONAL    RESEARCH    LABORATORY 

SWEETPOTATO -STARCH  MANUFACTURE 


WASHING 


GRINDING 


APPROX    AVG    COMPOSITION 
STARCH  25% 

OTHER   SOLIDS  10% 

MOISTURE  65% 


PROGESS 

WATER 
300-TONS 


RAW  SWEETP0TAT0E5 
!  00  TONS    OR   3300  BUSHELS 


-SCREENING- 


GROUND  POTATO 


CRUDE 

STARCH   MILK 


PRESSING 


FRUIT    WATER 

CONTAINS:  1.7  TONS    SUGARS 

AND   I.  I   TONS    PROTEIN 


WASTE    OR 
>RYING  BYPRODUCT 

RECOVERY 


PROTEIN  3  % 

DIGE  STABLE 
CARBOHYDRATES 

73  % 
MOISTURE  12  % 
CRUDE 

FIBER  |  |  <»/«, 

ASH  |  •/„ 


PULP    FOR   FEED       8  TONS 


SETTLING  OR 
"CENTRIFUGING 


--' 


'- 


CRUDE    STARCH 


TABLING   OR 
CENTRIFUGING 

BLEACHING 
MODIFYING  (OPTIONAL) 

CENTRIFUGAL  DEWATERING 
DRYING -BLENDING 


'STARCH       t,6"A> 
MOISTURE    I2«y<> 


STARCH      20  TONS 


NO  EP-4 
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IMPROVED    ALL-COTTON    BANDAGES 


MICAL   TREATMENT 


CHEMICALS     REMOVED 


BANDAGE     CUTTING 


BANDAGES     STERILIZED 


jiggiii 

fsfffl 

y 

PROPERTIES     ADDED 

1.  SEMI  ELASTIC 

2.  NON  SLIP 

3.  CONFORMS    READILY 

4.  FEATHERWEIGHT 

1 *■ 

'»*•**!  fill 

ORIGINAL    FABRIC 


PROCESSED    FABRIC 


NEW    BANDAGE 

(LEFT)  MAKES  A  MUCK 

BETTER    DRESSING 


IN  USE   AS   MILD-PRESSURE    BANDAGE 
U.S.  NAVAL    HOSPITAL 
NEW    ORLEANS,   LA. 


SOUTHERN  REGIONAL  RESEARCH  LABORATORY 
NEW    ORLEANS,   LA. 


NO.   EP-3 
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ROT-RESISTANT    MODIFIED  COTTON 
BY  PARTIAL    ACETYLATION 


COTTON  THREAD 


ACETYLATING    FABRIC 


ACETYLATING     THREAD 


MANUFACTURING     BAGS 


HK 

1 1H 

xJi 

WSSBBS 

UNTREATED    SANDBAGS 
6     MONTHS   EXPOSURE 


ACETYLATED   SANDBAGS 
2     YEARS    EXPOSURE 


SOUTHERN  REGIONAL  RESEARCH   LABORATORY 
NEW     ORLEANS.    LA. 


NO   EP    10 
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SWEETPOTATO  -  BYPRODUCT      RECOVERY 

PROTEIN   SUPPLEMENT   FOR    LIVESTOCK    FEED 


FRUIT  WATER 

FROM    PROCESSING     100   TONS 
FOR   STARCH 


CONTAINS   3,500  LBS.  SUGARS 
AND  2300  LBS.  PROTEIN 


ACIDIFY 


INOCULUM 


SEPARATOR 


COAGULATED 
PROTEIN 


CLARIFIED   LIQUOR 


■  COOL 


CONTINUOUS 
YEAST    PROPAGATOR! 


AERATION 


DEWATERING 


DEWATERING 


DRYING 


CONCENTRATE 


3,000  LBS.  CONTAINING 
60%   CRUDE  PROTEIN 


I 


FEED  YEAST 


1400  LBS. 


SOUTHERN    REGIONAL    RESEARCH    LABORATORY 
NEW    ORLEANS,    LA. 


NO.  EP5 
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MANUFACTURE   AND   USE    OF   PEANUT   PROTEIN 


NEW   SRRL         / 

COLOR  REMOVAL  W 

PROCESS  \ 


OR 


RED   SK!N 
KERNELS 


DEPIGMENTED 
KERNELS 


WHiTE   SKIN 
KERNELS 


100  LBS. 


100  LBS. 


Jl_£ 


OIL  REMOVAL  BY    SOLVENT 
OR   HYDRAULIC    PRESS 


->"" 


f^r~ 


PEANUT   MEAL 

50-60   LBS. 


PEANUT   OIL 

40-50    LBS. 


PROTEIN.-iSOLATION  PROCESS 


HJ 


MEAL   RESIDUE 

USED   FOR    FEEDS 
20-24     LBS. 


DRY   PROTEIN 

17-20  LBS. 


PLYWOOD    GLUE 


TACKY    GLUE    SOLUTION 

SPINNING    SOLUTION 


PLYWOOD 


APPLICATIONS  PROTEIN     FIBERS 


SOUTHERN  REGIONAL  RESEARCH  LABORATORY 
NEW  ORLEANS,  LA. 


NO    EP-7 
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CUT    LINT     COTTON 

A    SUBSTITUTE    FOR    LINTERS 


3ALE0     LINT     COTTON 


OPENER-FEEDER 


qotton  from  bales  is  fed 
by  the  opener-  feeder 
lattice  apron  into  a 
multiplicity  of  rotating 
g  n  saws.  The  saws  reduce 
the  cotton  to  tiny  tufts 
which  are  conveyed  by 
air  to  the  condenser. 
The  condenser  removes 
the  air,  arranges  the 
tufts  into  an  endless 
sheet,  and  feeds  this 
sheet  into  the  cutter 
blades.  a  continuous 
shearing  action  then 
cuts  the  fibers  to  a 
length  comparable  to 
that    of    linters. 


CUTTER 


NT 

COLLECTOR 


THE  CUT  COTTON  IS  PURIFIED 
AND  THE  CELLULOSE  OBTAINED 
IS  USED  AS  A  SUBSTITUTE  FOR 
LINTERS  IN  THE  MANUFACTURE 
OF  SMOKELESS  POWDER,  RAYON, 
PLASTICS,    ETC. 

The  UNITS  SHOWN  WERE 
DESIGNED  BY  THE  SRR.L 
THE  OPENER-FEEDER  AND  THE 
CUTTER  UNITS  ARE  COVERED 
BY  PUBLIC-SERVICE  PATENTS 
NOS.  2,365,793  AND  2,370,129 
RESPECTIVELY. 


LINTERS'  LENGTH    LINT    COTTON 


SOUTHERN    REGIONAL    RESEARCH    LABORATORY 
NEW    ORLEANS,   LA. 


NO.  EP-2 
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EASTERN  REGIONAL  RESEARCH  LABORATORY,  Philadelphia,  Pa. 


EASTERN 

REGIONAL 

AREA 

StVf.    JvT.     1  \ 

— ^                        |      |N.H> 

/^z 

y 

/mass. 

<z^- 

PA. 

"~"N          [cONNlkjjl 

1  ^&**^ 

DEL. 


COMMODITIES  STUDIED 

Tobacco 

Apples 

White  potatoes 

Milk  products 

Vegetables 

Animal  fats  and  oils 

Tanning  materials, 
hides  and  skins 
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PRODUCTION   OF  RUTIN   FROM  BUCKWHEAT 

EASTERN       REGIONAL       RESEARCH      LABORATORY       1945 


DRIED    BUCKWHEAT    PLANT    2,000  lbs. 
EXTRACTION  WITH   ETHYL  ALCOHOL 


MARC    1,700  lbs. 


ALCOHOL    EXTRACT     300lbs. 
I 
EXTRACTION   WITH    BENZENE 


BENZENE    EXTRACT     120  ibs 

ST   i 


v_ 


BENZENE    INSOLUBLES 

I 

CRYSTALLIZATION   FROM    WATER 


MOTHER    LIQUOR    1,100  gals 


; 

CRUDE   RUTIN    60lbs. 
RECRYSTALLIZATION 


_ 


r 


PURE  RUTIN  51  Ibs. 


HYDROLYSIS   WITH 
SULFURIC    ACID 


_ 


QUERCETIN 


_> 


DEXTROSE 


■ 


CHLOROPHYLL 


CRUDE   CAROTENE 


HYDROCARBONS 


V. 


RHAMNOSE 


CRUDE    FAT 
SAPONIFICATION 


GLYCEROL 


CRUDE  FATTY  ACIDS 


1,158,000    TABLETS 
(20  Mg.dose  ) 
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IMPROVED  EMULSIFIERS 

FOR  USE  IN  THE  MANUFACTURE  OF  GR-S  SYNTHETIC  RUBBER 

EASTERN        REGIONAL       RESEARCH      LABORATORY     1945 


FORMER    PROCESS 


Morket  for    80,000,000   lbs.  of    follow   onnuolly. 
Large   part  of  it  wos   scarce  edible    tallow 
ERRATIC     RATES    OF    POLYMERIZATION 


IMPROVED    PROCESS 


Market    for    100,000,000   lb$.  of    follow  ond 

grease  annually.    No  edible  tallow  used 

CONSTANT   RATE    OF    POLYMERIZATION 


INEDIBLE    TALLOW 


EDIBLE     TALLOW 


1 


INEDIBLE   TALLOW 


GREASE 


V- 


T 


SELECTIVE 
HYDROGENATION 


I 


^-SAPONIFICATION  -s 


POLY- 
UNSATURATED   FATTY 
ACID    CONTENT 


PARTIALLY   HYDROGENATED    FAT 


3   to  77. 


less  thon  0.7% 


r-  SAPONIFICATION-^ 


1 


• 


GLYCEROL 


NITROGLYCERINE 
PHARMACEUTICALS 
SYNTHETIC    RESINS 


SOAP 

Suitobility  of  soop  estimoted 

by    iodine,  lhiocyonoo,en,and 

polybromide  numbers. 


EMULSION  POLYMERIZATION 
IN  MANUFACTURE  OF  GR-S 
18-24  HOURS  REACTION  TIME 


SOAP 
Suitobility  of   soop  rigidly 
controlled   by  spectrophoto- 
metric   analysis 


GLYCEROL 


NITROGLYCERINE 
PHARMACEUTICALS 
SYNTHETIC    RESINS 


EMULSION  POLYMERIZATION 
IN  MANUFACTURE  OF  GR-S 
13  HOURS   REACTION  TIME  *• 


GR-S    SYNTHETIC    RUBBER 
CONTAINING    57.  FATTY   ACIDS 
Yieid  i    800,000    tons    onnuolly. 


GR-S  SYNTHETIC  RUBBER 
CONTAINING  5%  FATTY  ACIDS 
Yield;  1,000,000  tons  annually, 
with    same    plant    facilities 

■X-   A  standord  polymerization  time  of  13  hours,  insteod  of  a  variable  lime  of 
IS  to  24  hours,  enabled  plants  to  set  up  a  definite  production  schedule  tor  the 
first  time,  permitting  a  large  increase  in  output  from  some  plant  facilities. 
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CONCENTRATES,  ESSENCE,  AND  SIRUPS 
FROM  APPLE  JUICE 


25  GALLONS  OF  75%  SOLIDS 

CONCENTRATE  OR  SIRUP  ARE 

PRODUCEO  FROM  ONE  TON  OF  APPLES 


40  GALLONS  OF  50%  SOLIDS 

CONCENTRATE  OR  SIRUP  ARE 

PRODUCED  FROM  ONE  TON  OF  APPLES 


CONCENTRATES 


GRIND  &  PRESS 


DRY 


SIRUPS 


X 


STRIPPED 
JUICE 


RECOVER 
VOLATILE  FLAVOR 


VAC.  EVAR 


Jl 


ENZYME 
TREAT 

FILTER 

VAC.  EVAP. 


STRIPPED 


ESSENCE 


JUICE 
_jd 


X 


LIME 

FILTER 

ADJUST  pH 

VAC.  EVAR 


Jl 


ANION 
EXCHANGE 

LIME 

FILTER 

VAC.  EVAR 


FOUNTAIN  &  TABLE  SIRUP,  FLAVORING 

JELLIES,  SHERBETS,  ESSENCE 

PASTRIES,  ETC. 


TOBACCO 
CONDITIONER 


SWEETENING 
AGENT 
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CASEIN     BRISTLE 

EASTERN       REGIONAL      RESEARCH      LABORATORY    1942-45. 


■ 


PROCESS 


COMMERCIAL  CASEIN,     100  PARTS 
WATER.,36  PARTS 

.V~7. 


_j         m 

ft 


EXTRUDER 
HEATED    TO    IOO°C. 


UNHARDENED   CASEIN   FIBER 


f 


J 


AQUEOUS  QUINONE  SOLUTION  TREATMENT. 

0: 


<  >o 


10  PARTS   QUINONE  COMBINE  WITH  FIBER 


f 


J 


FIBER   STRETCHED    100% 
AND  DRIED  ~ 


CASEIN   BRISTLE,    IIOPARTS, 


USES 


SESBS 


TW1STED-IN-W1RE  BRUSH 


JEWELER'S   POLISHING  BRUSH 


PAINT  BRUSH 
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FAT-SOLUBLE    ESTERS  OF  ASCORBIC 
AND    ISOASCORBIC  ACIDS 

EASTERN       REGIONAL      RESEARCH      LABORATORY     1941-44 


■ 


1  1 


GLUCOSE (CORN   SUGAR) 


TALLOW 


HYDROLYSIS  AND 
FRACTIONAL  DISTILLATION 


GLUCOSE  (CORN  SUGAR) 


■ 


L-ASCORBIC    ACID 
(VITAMIN  "C") 
110  lbs. 


PALMITIC  ACID 
200  lbs. 


REACTION  IN   CONC. 
SULFURIC    ACID 


d-ISOASCORBIC    ACID 
110  lbs. 


REACTION  IN  CONC. 
SULFURIC   ACID 


FAT-SOLUBLE  VITAMIN  "C 
(Suitable  'for  vitamin  enrich- 
ment of  fatty  products.) 

ANTIOXIDANTS    FOR    FATS 

AND     OILS. 

L-ASCORBYL    PALMITATE 
EMULSIFYING  AGENTS.  200  lbs. 


I 


ANTIOXIDANTS    FOR   FATS 
AND    OILS 

EMULSIFYING   AGENTS 


d-ISOASCORBYL   PALMITATE 
20  0  lbs. 


By  employing  other  fotty  acids,  such  os  myristic  and  stearic 
acids,  other  equally  valuable   products  are  obtained. 


34 


United   States   Department  of  Agriculture 


LEAF  WASTES  OF  THE  VEGETABLE  INDUSTRY 

EASTERN        REGIONAL        RESEARCH      LABORATORY     1941-45 


BEET 
BROCCOLI 
CARROT 
KALE 


BEETS 
I  acre 


LIMABEAN 

PEA 

SPINACH 

TURNIP 


BEET   TOPS,  7  Tons. 
OR 


( 

FERMENTATION 

I 


PROTOPLASTS 

(  60  %   PROTEIN) 

400  lbs. 


EXTRACTION 


r 


DRYING 

TROMMELING 

GRINDING 

A 


Jl 


I 

LEAF    MEAL,  ipOOIbs.  STEMS,400'bs 

25%  Protein,  7%   Fiber  12%  Protein.  14%  Fiber 

OR 


EXTRACTED    PROTOPLASTS 
(75%  Protein  ) 
320  lbs. 


V. 


"% 


EXTRACTION 


^V 


CHICK     FEED 
3%  LEAF    MEAL 
33,000  lbs. 


\ 


SAPONIFICATION 


( 

EXTRACTION 


9 


£ 


^v_ 


LEAF-MEAL  RESIDUE,  920lbs. 
27%  Protein,   8%  Finer 


1 


^r 


CHLOROPHYLL 
80  lbs. 

MEDICINE 
SOAP   DYE 


XANTHOPHYLL 
0.5  lbs. 

FEED 
FOOD    DYE 


CAROTENE 
0.4  lbs. 

V  I TA  M  I N  "A" 


TOCOPHEROL 
0.6  lbs. 
MEOICINE 
ANTIOXIDANT 
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LACTOPRENE 
NEW  SYNTHETIC  RUBBER  FROM  MILK 

EASTERN       REGIONAL       RESEARCH      LABORATORY,        1944 


L- 


'FERMENTATION-*-* 


-3  STEPS' 


w 


__ 


m 


EMULSION 


POLYMERIZATION 


MILK   SUGAR 
(or  other  carbohydrates) 


LACTIC    ACID 


ACRYLIC  ESTERS  LACTOPRENE  EMULSION 


f 


w  PRECIPITATION, _ 

'washing,  drying" 


J 


LACTOPRENE 

I 

COMPOUNDING 

1 


CURED     SAMPLES 
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ARYLSTEARIC    ACIDS 

EASTERN       REGIONAL       RESEARCH       LABORATORY      19  4  5. 


1 


M 


INEDIBLE    TALLOW                                 GREASE 
V IpOO  lbs, / 

HYDROLYSIS 


V_ 


T 


• 


RED  OIL  STEARIC  ACID 

(COMMERCIAL  OLEIC  ACID)  450lbs. 


450  lbs. 


(T~« 


XYLENE 
845  lbs. 


I 


RUBBER 

SOAPS 

COSMETICS 


GLYCEROL 
80lbs 

EXPLOSIVES 
SYNTHETIC  COATINGS 
MEDICINAL 


• 


ANHYDROUS  ALUMINUM   CHLORIDE 
(CATALYST  ) 


><- 


FRIEDEL-CRAFTS    REACTION 


J 


HYDROLYSIS 


-RECOVERY- 


_> 


VACUUM    DISTILLATION 


XYLENE 
624  lbs. 


XYLYLSTEARIC  ACID  SOLID    SATURATED 

409lbs.  FATTY  ACIDS 

RUST   PREVENTIVE  IN  51   lbs. 

MILITARY   LUBRICATING   OILS  SOAP 


STILL  RESIDUE 
OR    PITCH 
08  lbs. 
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ALLYL  STARCH 

EASTERN       REGIONAL        RESEARCH      LABORATORY     1943-45. 


STARCH 


I 


1 


I 


ALLYL  CHLORIDE 


Sf 


ALKALI 


J 


SOLVENTS 


ALLYL  STARCH 

- J  \ 


A 


ALLYL  STARCH    LACQUER 


SULFUR 

VULCANJZATiON 
t 


COATED  CLOTH      COATED    PAPER 


ALLYL  STARCH   PLASTICS 


COATED  WOOD 


LAMINATED    ALLYL 
STARCH    PLASTICS 
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IMPROVED   PROCESS  FOR  OLEIC  ACID  PRODUCTION 

EASTERN       REGIONAL      RESEARCH      LABORATORY      1944. 


1 


INEDIBLE    TALLOW 


GREASE 
( Inedible  pork  fat) 


SELECTIVE    HYDROGENATION 

±M 


HYDROGENATED     FAT 

1000  lbs. 

I 

HYDROLYSIS  AND   DISTILLATION 


TYPICAL  COMMERCIAL  OLEIC  ACID 
(RED  OIL)    produced  by  process 
now  in  use  in  industry.    (Approx.  70% 
Oleic,    15%  Linolerc  Acids).   Annual 
production,  about  100,000,000  lbs. 


1 


> 


■ 


EXPLOSIVES 
SYNTHETIC  COATINGS 
MED1C1NALS 


GRAINING   AND  PRESSING 


FATTY      ACIDS 
900  lbs. 


GLYCEROL 
80  lbs. 


SOLVENT  CRYSTALLIZATION 


• 


r 


w 


A 


I 


RUBBER 

SOAP 

COSMETICS 


"DOUBLE-PRESSED      LIQUID  ACIDS 

STEARIC  ACID"  530  lbs. ' 

345  lbs.  | 

FRACTIONAL 
DISTILLATION 


■^  W 


OLEIC  ACID    (90%).  "DOUBLE-PRESSED 

405  lbs. 

I 

FRACTIONAL 

DISTILLATION 


SOAP 


1 


:HEMICAL  INTERMEDIATE 
•TEXTILE  ASSISTANTS 


STEARIC   ACIO" 

490  lbs. 

RUBBER 

SOAP 

COSMETICS 


SOLID  ACIDS 

(MOSTLY  PALMITIC) 

210  lbs. 


OLEIC  ACID 
(95%,  Contains  less 
than  2.5%  linoleic  acid) 
300  lbs. 


OLEIC  ACID 

(95-98%,  Contains  less 

than  2.5%  linoleic  acid) 

300  lbs. 


SOAP 


SOLID  ACIDS 
(MOSTLY  PALMITIC) 
85  lbs. 
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DIRECT  MOLDING  OF  MODIFIED-CASEIN  PLASTICS 

EASTERN       REGIONAL       RESEARCH      LABORATORY     1942-45 


r 


COMMERCIAL    CASEIN 


+  POTASSIUM  CYANATE 
+  FORMALDEHYDE 


1 


+  OLEOYL  CHLORIDE 


CSS 


FORMAL-CYANO- 
CASEIN  iSOLUTION 

DYED  AND  PLASTICIZED 
t 


PRECIPITATED    WITH  ACID 


B' 


OLEOYL casein 

I 

RAPID 
FORMALDEHYDE 
TREATMENT 

\ 

m 


FILTERED  AND   DRIED 


I 


MOLDING  POWDER 


MOLDING  POWDER 


COMPRESSION  MOLDED 
FINISHED   PRODUCTS 


Established  commercial  manufacture  of  present-day  casein  plastics  involves  extru- 
sion, shaping,  hardening,  conditioning  and  dip  polishing,  requiring  up  to  2  or  3  weeks. 
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NEW   PRODUCTS  FROM   NICOTINE 

EASTERN        REGIONAL        RESEARCH      LABORATORY    1941-45 


TOBACCO     STEMS, 
SCRAP,  SURPLUS 


-     VITAMINS 
PHARMACEUTICALS 


A.  Water-Soluble  Derivatives 

:..;__■ 


NICOTINIC  ACID 
( Anti- Pellagra  Vitamin 


Jl 


NICOTINAMIDE 


NICOTINONITRILE 

B.  Water-Insoluble  Derivatives 


DODECYL    NICOTINATE 


i 


OCTYL    NICOTINAMIDE 


INSECTICIDES 
FUNGICIDES 


f 

.  .    . 


I 


NICOTINE 


OXIDATION 


> 


^ 


MISCELLANEOUS 
DERIVATIVES 


MYOSMINE 


NORNICOTINE 


NICOTYRINE 


^PYROLYSIS  > 


SALT 


FORMATION 


A .  Metal  Nicotine  Salts 

CUPROUS    NICOTINE    CYANIDE 


I 


CUPRIC  NICOT1NAMMINO    FUMARATE 


1 


ZINC    NICOTINE     THIOCYANATE 


CUPRIC  N1COTINAMMINO  LAURATE 
(Oil   soluble) 

B.Nonmetal  Nicotine  Salts 


DIDODECYL  NICOTINIUM  DICHLORIDE 


DODECYL  NICOTINIUM  OLEATE 


NSECTICIDAL  DUSTS 


FORMULATION 


■ 


NICOTINE    BENTONITE,"DDT"  MIXTURE 


■ 


FULLER'S  EARTH 
(30%OIL,5%NICOTINE) 
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PRODUCTS  DERIVED  FROM  MILK  SUGAR 

EASTERN       REGIONAL       RESEARCH       LABORATORY    1941-45 


• 


MILK  SUGAR 


® 


|    SOLVENTS  | 


PLASTICiZERS 


PLASTICiZED    RESINS 


LACTIC    ACID 


X 


ETHYL  CELLULOSE 

CELLULOSE       ACETATE 


INSECT   REPELLENTS 

~Z~ ^ 

ALLYL  ESTERS 


CAST  RESIN   BONDED 

LAMINATE 


■ACRYLIC   DERIVATIVES 


ACRYLIC    ESTERS 


ACRYLAMIDES 


m —  a 

f 

"*  J 

m 


SYNTHETIC 

RUBBER 

LACTOPRENE 


PLASTICS  ADHFSTVES 


WATER    SOLUBLE      l%SOLUTION 
RESIN  OF  RESIN 
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CASEIN   TEXTILE    FIBER 

EASTERN        REGIONAL        RESEARCH       LABORATORY     1941-45 


W~^ 


WATER, 400lbs. 


s_» 


CASEIN,  lOOIbs. 


SODIUM   HYDROXIDE  3lbs. 


SPINNING 
SOLUTION 


c 


T^ 


T 


V  n  " 


STRETCHED  ON  WHEELS 
REVOLVING  AT  DIFFERENT    SPEEDS. 


r~\ 


SPUN   INTO  ACID 
PRECIPITATING    BATH 


0 


t  - —     -  _  z 

.=                  ; 

-  -  §           "it    i- 

HARDENED  IN 
FORMALDEHYDE 


FINISHED 
I.  WASHED   AND    DRIED 
2. CUT  TO  STAPLE  LENGTH 
3.  CARDED  AND  BLENDED 
100  POUNDS  OF  FIBER 


CUT   STAPLE 


YARN 


WOVEN  AND  DYED 
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WESTERN  REGIONAL  RESEARCH  LABORATORY,  Albany,  Calif. 


WESTERN  REGIONAL  AREA 


COMMODITIES  STUDIED 

Fruits 

Vegetables 

Potatoes 

Wheat 

Alfalfa 

Poultry  products 
and  byproducts 
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VEGETABLE    (ASPARAGUS)    WASTE    UTILIZATION 
FOR   PRODUCTION   OF  ANTIBIOTICS 

WESTERN    REGIONAL    RESEARCH    LABORATORY  BUREAU    OF    AGRICULTURAL     S     INDUSTRIAL    CHEMISTRY 


WASTE    ASPARAGUS   BUTTS 


II 


ASPARAGUS    BUTT  JUICE     CONCENTRATE 


MICROBIAL    CULTURE    MEDIA 


V 


BACILLUS        SUBTILIS 

) 


CHEMICAL 
SEPARATION 


CRUDE    SUBTILIN 


I 


PLANT    DISEASES 


PARTIALLY    PURIFIED 
SUBTILIN 

ANIMAL    DISEASES 


OTHER    MICROORGANISMS 


1 


i 

4NTI 


OTHER    ANTIBIOTICS 
A 


1 


CRUDE    ANTIBIOTICS 


PLANT    DISEASES 


PURIFIED    ANTIBIOTIC- 

I 

ANIMAL    DISE- 


BACILLUS    BREVIS 


± 


CHEMICAL 
SEPARATION 


| 


CHEMICAL     . 
SEPARATION 


CHEMICAL 


f 


MODIFICATION 


CRUDE    TYROTHRICIN  TYROTHRICIN 


I 


PLANT    DISEASES 


GRAMICIDIN  MODIFIED    GRAMICIDINS 

WITH   DECREASED  TOXICITY 


~V~ 


ANIMAL    DISEASES 
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PRODUCTION  OF  SUBTILIN 


WESTERN     REGIONAL    RESEARCH    LABORATORY 


euREAU    OC    AGRICULTURAL.      ^      INOUSTCUAL       CHEMISTRY 


ASPARAGUS      JUICE 
CONCENTRATE 

OR. 

BEET       MOLASSES 

(PLUS     SUPPLEMENTS) 


DILUTED       PROM      A     CONCENTRATE        TO       APPROX. 


)%-  15  "/  SOLI  DS 


PASTEURIZED      BY      STEAMING      POD.     2.0     MIMUTES       OR 
STERILIZED        BY       AUTOCLAVING        UNDER       STEAM     PRESSURE 


3W        ADJUSTED      TO       6.8     TO     7.0 


INOCULATED      WITH      BACILLUS       SUBTILIS  N.R.R.L.       NO.       B-543 


m 


!HH 


SURFACE      CULTURING     IN    FLASKS    OR 

SWALLOW      PANS. 

INCUBATED    24-49  HOURS    @    35 °  C. 

SUBTILIN     PP.ESENT   LARGELY     IN    CELL 

PELLICLE. 

TOTAL    ACTIVITY    IN    CELL     PELLICLE     APPROX. 

OS    GRAM    PER    LITER     (EXPRESSED     IN  TERMS 

OP    SUBTILIN     STANDARD). 

RECOVERY     OP     SUBTILIN      APPROX.   j^TO^ 

OP     INDICATED    TOTAL.    ACTIVITY. 


SUBMERGED     CULTURING    IN   TANK. 
AERATED    VIGOROUSLY     8-IO  WRS.    @    35°  C. 
SUBTILIN     PRESENT    LARGELY     IN   CULTURE 

Liquio. 

TOTAL    ACTIVITY    OP    CULTURE    APPROX. 
I   GRAM     PER    LITER     (EXPRESSED     IN   TERMS 
OC     SUBTILIN     STANDARD). 

IDENTITY    OP    PRODUCT    WITW    THAT    OBTAIN- 
ED   IN    SURPACE    CULTURES        UNDETER- 
MINED . 
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LOW  -  METHOXYL    PECTIN 
MANUFACTURE    BY  ACID   PRECIPITATION 


WESTERN    REGIONAL    RESEARCH     LABORATORY 


CITRUS     PEEL 

OR 
APPLE  POMACE 


SHREDDER 


li    Tons 


£^A 


HOT -WATER   BLANCHING  a  LEACHING 


i 


^^^ 


COUNTER    CURRENT    ACID   EXTRACTION 


CLOUDY 

PECTIN 

SOLUTION 


111 


FILTER    PRESS 


BUREAU    OF    AGRICULTURAL     S    INDUSTRIAL     CHEMISTRY 


I  t 


JB^ 


"T 

DE-ESTERIFICATION 

•* 

ACID   PRECIPITATION 

* 

PECTINIC 
ACID    GEL 

v 

PRESSING 

I 

WASHING 

* 

PECTINIC 
ACID   CAKE 

-- 

▼ 

CABINET 
DRIER 

*r™    s. 


NEUTRALIZATION 
WITH    AMMONIA 


GRINDING 


PRODUCT 


100  Lbs. 
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LOW-METHOXYL  PECTIN  FOOD  PRODUCTS 


WESTERN  REGIONAL  RESEARCH  LABORATORY 


BUREAU  OF  AGRICULTURAL  a  INDUSTRIAL  CHEMISTRY 


6dd     OOld    **'~*T 


RESEARCH  PRODUCT 


asxisa 

L  . 

_~j 

FRUIT   DESSERT  :  JELLIED 

(25  MILLION    CANS    PURCHASED 
FOR  USE    BY  ARMED     FORCES) 


© 


JELLIED  CANDY 


I  PR 


CHOCOLATE     FBSBBK 
Add  nil*  er.il   r>9at 


OEISD  D5SSSST 


V 


&  .•i:_  * 
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YEAST    FROM    FRUIT    WASTES 

PROPOSED    FLOW    SHEET        PEAR -WASTE    DISPOSAL 

WESTERN    REGIONAL     RESEARCH     LABORATORY  BUREAU     OF    AGRICULTURAL     S    INBUSTRIAL     CHEMISTRY 


PEAR     WASTE 

7%    SUGAR 
.14%    TOTAL    SOLIDS 
One  ton  peor  waste  yields 
110  lbs   pomace   product 
85  lbs   yeast  product 


c 


YEAST  PRODUCT 
For  use  as  high-protein 
and  vitamin  supplement 
In  feeds. 


LIQUID    WASTE 
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FIBERS   FROM   FEATHERS 

WESTERN    REGIONAL  RESEARCH  LABORATORY  BUREAU  OF  AGRICULTURAL  a  INDUSTRIAL   CHEMISTRY 


FEATHERS 


03SR     RSO;  OjSR     RSO3 

o,sr' 'fcso;       o,sr'""rso; 


MOLECULAR      INTERPRETATION 
NATURAL    FEATHER     STRUCTURE 


BOND    BETWEEN    PROTEIN 
MOLECULAR    CHAINS   BROKEN 
BY     REDUCING     AGENT 


ADDITION     OF    SYNTHETIC 
DETERGENT     TO      MAKE 
SPINNING      SOLUTION 


SPUN   INTO   COAGULATION 
BATH     TO    FORM   A    FIBER 


WASH    AND  STRETCH 


-X-RAY    PHOTOGRAPH    PROVING 
TRUE    FIBER   STRUCTURE    OF 
THESE    SYNTHETIC     FIBERS 
FROM    FEATHERS 


CRYSTAL    LATTICE 
(ORIENTED) 


STRETCH     AND     DRY 


DETERGENT     RECOVERED 

BY 

SOLVENT    EXTRACTION 


MOLECULAR    INTERPRETATION     OF   FIBER   STRUCTURE 
IN    TERMS   OF    PROTEIN    CHAINS 


FIBERS 
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STORAGE  LIFE  OF  DEHYDRATED  WHOLE  EGG 

WESTERN .REGIONAL  RESEARCH  LABORATORY  BUREAU  OF  AGRICULTURAL    a  INDUSTRIAL    CHEMISTRY 

I     DETERIORATION:  NATURE   a   CAUSES 


EGG    WHITE 
LOSS   OF    SOLUBILITY   a 
TEXTURE 


*- WHOLE   EGG  POWDER 


*EGG  YOLK 


YOLK  PROTEINS 


*EGG    LIPIDS 


LIPOVITELLINI     LiPOVlTELUN  IT 


LIVETIN 


i 


*  PHOSPHOLIPIDS 


^4~ 

v 

GLYCERIOES,  STEROLS,  ETC. 


LOSS   OF    SOLUBILITY       DETERIORATION  SOURCE   OF    TYPICAL  IN   ABSENCE  OF   PHOSPHOLIPIDS 

ON   FREEZING    YOLK.  RELATED    TO  LOSS         OFF    FLAVORS  a  ODORS.         8     PROTEINS    UNOERGOES 

OF  WHIPPING  POWER.      CHANGES    RETARDED   BY         RANCIDITY     CHANGES. 

CONTAINS    ENZYMES       Ot  EXCLUSION   a  ACIDI- 
FICATION. 

*  DEVELOPMENT     OF     OFF     FLAVORS    S    ODORS 


E   PREVENTION    OF    DETERIORATION    DURING    STORAGE 


EGG    POWDER    IN   AIR 

RELATIVE    SHELF    LIFE    =   1.0 


ACIDIFIED    EGG   POWDER 
IN     AIR 

RELATIVE     SHELF    LIFE  =  Z4 


EGG    POWDER   IN   NITROGEN 
RELATIVE    SHELF    LIFE  =   1.5 


M         4 


EGG  POWDER   IN  C02 

RELATIVE   SHELF   LIFE  =  4.0 


ACIDIFIED    EGG  POWDER 
IN    NITROGEN 

RELATIVE    SHELF   LIFE  =  6.0 


ACIDIFIED    EGG   POWDER 
IN     COe 

RELATIVE    SHELF  LIFE  =  6.5 
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EFFECT  OF  IN"  PACKAGE    DESICCATION 
ON  THE  STORAGE  LIFE  OF  DEHYDRATED  VEGETABLES 

(CONTROLS   PACKED    AT    SPECIFICATION  MOISTURE) 

WESTERN    REGIONAL  RESEARCH  LABORATORY  BUREAU  OF  AGRICULTURAL  S  INDUSTRIAL    CHEMISTRY 


CARROTS 

SULFITED 
34  DAYS  AT  120°  F 


POTATOES 

SULFITED 
52  DAYS    AT  I20°F 


JUU 


LIME-PACKED 


CONTROL 


LIME    PACKED 


CABBAGE 

SULFITED 
26  DAYS  AT  120" F 


HI 


^   ! 

LIME-PACKED 


CONTROL 


ONIONS 

92  DAYS   AT   IOO°F 


BEETS 

84  DAYS  AT  120°  F 


*•  b;  -■ . 


:  jfl  T- 


LIME-PACKED 


CONTROL 


LIME-PACKED 


CONTROL 


This    process   has  been    specified    by   the    Quartermaster  General  for  future  Army  procurement    of  dehydrated   vegetables 


Exhibit  Pictures  from  the  Four  Regional  Research  Laboratories 


53 


VELVA    FRUIT 


WESTERN    REGIONAL    RESEARCH    LABORATORY 


BUREAU  OF  AGRICULTURAL   a   INDUSTRIAL  CHEMISTRY 


SURPLUS,    FULLY    RIPE,  ODD-SIZED 
OR    BLEMISHED    YET    SOUND    FRUIT 
CAN    BE    USED    FOR    MAKING    FROZEN 
FRUIT    PUREE     FOR    YEAR-ROUND 
STORAGE    AND    SHIPMENT. 


FRUIT    PUREE    WITH    SUGAR     AND  GELATIN 
IS    FROZEN     IN    AN    ICE-CREAM     FREEZER 
TO    MAKE    VELVA    FRUIT.  ORIGINAL    FRESH 
FRUIT    FLAVORS    AND     VITAMINS    ARE 
RETAINED. 


PHOTOSTAT   OF    NEWSPAPER 
ADVERTISEMENT 


VELVA    FRUIT     IS    NOW    IN    LARGE-SCALE 
COMMERCIAL     PRODUCTION    WITH     MANY 
COMPANIES     ALREADY    ENGAGED    IN    ITS 
MANUFACTURE.    THERE   ARE    EXCELLENT 
PROSPECTS    FOR    INCREASED    PRODUCTION 
AS    FRUIT   AND    SUGAR    BECOME    MORE 
FREELY     AVAILABLE. 
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